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(54) PERIMUCOUS PREPARATION 

(57) A permucous composition characterized by 
comprising Antago-3 or a physiologically acceptable 
salt thereof and a sucrose/fatty acid ester. The compo- 
sition can serve as a pharmaceutical preparation which 
has the high permucous at)sorbability of physiologically 
active peptide Antago-3 and is unstimulative and stable 
for long. 
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Description 
Technical Field 

5 [0001 ] The present invention relates to a composition containing a compound represented tiy the following formula: 

12 3456789 
70 (S ) Pnp-D-Trp-Ile-Gln-Asn-Pen-Pro-Arg-Gly-NHz 

I (Antago*3) 
S S 



Prrp: p.p-(3-thiapentamethylene)-^mercaptopropionic add 
D-Trp: D-tryptophan 
20 Pen: L-penicillamine 

lie: L-isoleucine Gn: L-glutamine 
Asn: L-asparagine Pro: L-proline 
Arg: L-arginine 

25 (hereunder refenred to as "Antago-S") or a physiologically acceptable salt thereof, and more specifically it relates to a 
pennucosai preparation containing as an effective component Antago-3 or a physiologically acceptak3le salt thereof. 

Background Art 

30 [0002] Antago-3 is a synthetic peptide with a molecular weight of 1 1 72.47. which is an oxytocin analog with a powerful 
and specific oxytocin antagonism effect (W094/25485-A). 

[0003] Physiologically active peptides readily undergo enzymolysis by peroral or permucosal administration, wNle 
they are virtually unabsorbed by percutaneous administration due to tiieir low membrane permeability, and hence they 
are generally administered in the form of injections. 

35 [0004] For permucosal administration of physiologically active peptides, expression of their drug effects has required 
a metiiod whereby an enzyme inhibitor or protective substance is added to protect tiie drugs from enzymes, or a 
method whereby an absorption enhancer is added to promote absorption of the drugs before their degradation. 
[0005] As permucosal preparations of physiologically active peptides there are known preparations containing cydo- 
dextrin (Japanese Patent Publication No. 19092 of 1990), preparations containing bile add (Japanese Patent Publica- 

40 tion No. 25068 of 1994. Japanese Laid-open Patent Publications No. 2932 of 1988 and No. 194260 of 1993). 
preparations containing surfactants (Japanese Laid-open Patent Publications Na 130820 of 1984 and No. 185030 of 
1987). preparations containing absorption accelerators (Japanese Laid-open Patent Publications No. 267528 of 1986 
and No. 196524 of 1988). preparations containing sucrose fatty acid esters (Japanese Laid-open Patent Publications 
No. 39822 of 1988, No. 214 of 1990 and No. 101020 of 1990). preparations containing saccharides (Japanese Laid- 

45 open Patent Publication No. 502920 of 1991) and preparations containing ethylenediamine tetraacetate (Japanese 
Laid-open Patent Publication No. 306921 of 1990), but no permucosal preparation is known that contains Antago-3 or 
a physiologically acceptable salt thereof as an effective corrponeni 

Disclosure of Invention 

50 

[0006] When an aqueous solution (10 |jg/kg) of Antago-3 acetate (hereunder refened to simply as "Antago-3**) was 
intravenously administered to rats, the response rate on uterine motility was 30% after 30 nrunutes, and the response 
rate was 5% after one hour. 

[0007] However, with pernasal administration of the Antago-3 aqueous solution, it was not possible to express a sim- 
55 ilar drug effect with intravenous administration even at a dose of 400 ^g/kg. 

[0008] When polyoxyethylene polyoxypropylene ether, lecithin, sodium caprylate, sodium caprate, aprotinin or baci- 
tradn, sodium ethylenediamine tetraacetate, sodium deoxycholate, p-cydodextrin, sodium salicylate or disodium gly- 
cynhizinate was added to the Antago-3 aqueous solution as an absorption enhancer, it was not possible to express the 
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drug effect obtained by intravenous administration with any of tfiese other than sodium deoxycholate. Incidentally, 
• sodium deoxycholate was shown to have an irritating effect on the nasal cavity mucosa. 

[0009] The absorption enhandng effect of adding polysort)ate 80. potyoxyethylene sorbitan monolaureate. taurine or 

N.N-dimethylacetamide (hereunder, "DMA") to the Antago-3 aqueous solution was evaluated based on the Antago-3 
5 k)lood concentration and blood concentration area under the curve (hereunder, "AUC"), but no absorption enhancing 

effect was exhibited by any of the conrpounds. 

[0010] For pernnjcosal adminlstFation of an absorption enhancer-added Antago-3 liquid preparation, it is necessary 
that the presence of tiie additive cause no non-uniformity such as clouding or precipitation, or irritation at the site of 
administration. 

10 [001 1 ] The present inventors have conducted diligent research on permucosal preparations containing Antago-3 as 
the effective component, and as a result we have found that when a composition containing Antago-3 and a sucrose 
fatty acid ester (hereunder referred to as "composition of the invention") is administered, the Antago-3 is very efficiently 
absorbed tiirough the nasal mucosa and rectal mucosa, thus allowing expression of a drug effect 
[0012] However, it was not easy to maintain a transparent state for an aqueous preparation containing the composi- 

15 tion of the invention, due to clouding or precipitation of the suaose fatty add ester. 

[001 3] Upon conducting diligent research on Antago-3-containing aqueous preparations that maintain transparency, 
the present inventors then found, surprisingly, that the preservative benzalkonium chloride (hereunder, "BZCL") has a 
preventive effect against clouding and predpitation of tiie suaose fatty add ester while also causing virtually no 
mucosal irritation so that it is highly safe for tiie body, and the present invention has thus been completed. 

20 [001 4] The composition for penmucosal administration provided by the invention comprises a sucrose fatty add ester 
in a proportion of 0.25-50 parts by weight to one part by wdght of Antago-3. The fatty add of the suaose fatty acid ester 
may be stearic add, palmitic acid, myristic add, lauric acid. etc.. and esters, diesters and triesters of these fatty adds, 
or mixtures thereof, may be used. 

[001 5] The preparation form may be a solution preparation or other type of liquid preparation, or a powder preparation. 

25 [001 6] BZCL may be used as a preservative that can be added to the aqueous preparation as a solution preparation, 
and it is confined at 0.03-0.5 part by weight, and preferably 0.04-0.16 part by weight of BZCL to one part by weight of 
the sucrose fatty acid ester. As isotonizing agents there may be mentioned polyols such as glycerin and propylene gly- 
col, saccharides such as mannitd. and nicotinamide, and as viscosity agents there may be mentioned hydroxypropyl- 
cellulose (hereunder. "HPC"). polyvinylpyrrolidone (hereunder, "PVP"), carboxymetiiyicellulose sodium (hereunder. 

30 "CMC-Na") and polyvinyl alcohol (hereunder, "PVA"). 

[001 7] A powder preparation may be administered by a method whereby a mixture of the composition of the invention 
witii lactose, suaose. mannitd, soititd, crystalline cellulose, starch or a low-substituted HPC is sprayed by air power, 
or a method of spraying with an appropriate volatile carrier. 

[0018] After adding the preservative, viscosity agent, surfactant, etc. to the composition of the invention, it may be 
35 filled into a container and used as a rectal preparation or vaginal preparation. As preservatives there may be mentioned 
p-hydroxybenzdc acid ester. BZCL. chtorobutanol and sodium dehydroacetate, as viscosity agents, HPC, PVP, CMC- 
Na, PVA and carboxyvinyt polymer, and as surfactants, hydrogenated castor oil and maaogoi. 

Best Mode for Canying Out the Invention 

40 

[0019] The present invention will now be described by way of production examples. These examples, however, are 
not intended to be restrictive on the invention. 

(Comparative Example 1 ) 

45 

[0020] Antago-3 (1 0.0 mg) was dissolved in 1 00 mL of distilled water to make a 0.01% Antago-3 aqueous preparation. 
( Comparative Examples 2-4) 

so [0021 ] According to the method of Comparative Example 1 there were prepared 0.4% Antago-3 (Comparative Exam- 
ple 2). 0.2% Antago-3 (Comparative Exariple 3) and 0.04% Antaoo-3 (Comparative Example 4) aqueous preparations. 

( Comparative Example 5> 

55 [0022] A 1 mL aqueous solution of 0.16% Antago-3 and a 1 mL aqueous solution of 1 .0% polyoxyethylene polyoxy- 
propylene ether were thoroughly mixed to make a 0.08% Antago-3 aqueous preparation containing 0.5% polyoxyethyl- 
ene polyoxypropylene ether. 
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( Comparative Exainples 6-20 ) 

[0023] According to the method of Comparative Example 5 there were made 0.08% Antago-3 aqueous preparations 
containing 0.5% lecithin (Comparative Example 6). 0.5% sodium caprylate (Comparative Example 7), 0.5% sodium 
caprate (Comparative Example 8), 0.1% aprotinin (Comparative Example 9). 0.1% bacitracin (Comparative Example 
1 0), 1 .0% sodium ethylenediamine tetraacetate (Comparative Example 11) and 1 .0% sodium deoxycholate (Compara- 
tive Example 12), a 0.04% Antago-3 aqueous preparation containing 0.5% sodium deoxycholate (Comparative Exam- 
ple 13). and 0.08% Antago-3 aqueous preparations containing 0.5% p-cyciodextrin (&)mparative Example 14). 0.1% 
sodium salicylate (Conparative Example 15). 1.0% disodium glycyrrhizinate (Comparative Example 16). 0.5% polys- 
ortxite 80 ((Comparative Example 17). 0.5% polyoxyethylene sorbitan mondaurate (Comparative Exanple 18), 1.0% 
taurine ((k)mparative Example 19) and 3.0% DMA (Cornparative Example 20). 

< (k>nparative Example 21 ) 

[0024] After thoroughly mixing 1 mL of a 1 .0% Antago-3 aqueous solution and 1 mL of a 1 .0% sucrose fetty acid ester 
(stearic acid ester) solution, the mixture was lyophilized to obtain an Antago-3/sucrose fatty add ester (1/1 ) composition 
for permucosal administiBtion. To ttiis tiiere were added to dissolution 1 mL of a 5.0% glycerin aqueous solution and 1 
mL of a 1.0% benzyl alcohol aqueous solution, to make an aqueous preparation of the composition for permucosal 
administration. 

< Comparative Example 22 ) 

[0025] The Antago-3/5ucrose fatty add ester (1/1 ) lyophilized composition for permucosal administration of Compar- 
ative Example 21 was dissolved in an aqueoi^ solution prepared by adding distilled water to 1 mL of a 5.0% glycerin 
aqueous solution, 0.2 mL of a 0.2% metiiylparaben aqueous solution and 0.2 mL of a 0.4% propylparaben aqueous 
solution, for a total of 2 mL, to make an aqueous preparation of the composition for pentiucosa! administration. 

< Comparative Example 23 ) 

[0026] Distilled water was added to 1 mL of a 5.0% Antago-3 aqueous solution and 1 mL of a 1 .0% sucrose fatty acid 
ester (stearic acid ester) to a volume of 1 0 mL, to make an aqueous preparation of an An1ago-3/i6ucrose fetty add ester 
(1/0.2) composition for permucosal administration. 

( Comparative Example 24) 

[0027] Distilled water was added to a mixture of 1 mL of a 0.8% Antago-3 aqyeous solution, 5 mL of a 1 .0% sucrose 
fatty acid ester (stearic add ester) aqueous solution. 2 mL of a 1 2.5% glycerin aqueous solution and 0.25 mL of a 0.4% 
BZCL aqueous solution to a volume of 10 mL to make an aqueous preparation of an Antaoo-3/sucrose fatty acid ester 
(1/6.25) composition for permucosal administration. 



[0028] After thoroughly mixing 1 mL of a 0.16% Antago-3 aqueous solution and 1 mL of a 1.0% sucrose fatty acid 
ester (stearic acid ester) aqueous solution, ttie mixture was lyophilized to obtain an /\ntago-3/Bucrose fetty acid ester 
(1/6.25) composition for permucosal administration. 

[0029] This was dissolved in 2 mL of distilled water to make an aqueous preparation of the composition for permu- 
cosal administration. 



[0030] After thoroughly mixing 1 mL of a 0.08% Antago-3 aqueous solution and 1 mL of a 1 .0% sucrose fatty acid 
ester (palmitic acid ester) aqueous solution and lyophilizing the mixture, tiie r^ulting Antago-3/sucrose fatty acid ester 
(1/12.5) composition for pernruoosal administration was dissolved in 2 mL of distilled water to make an aqueous prep- 
aration of tiie composition for permucosal administration. 



< Example 1) 



(Example 2 > 



(Example 3) 



[0031] After thoroughly mixing 1 mL of a 0.04% Antago^ aqueous solution and 1 mL of a 1 .0% sucrose fatty acid 
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ester (stearic acid ester and palmitic acid ester at weight ratio of 1 :1) aqueous solution and lyophilizing the mixture, the 
resulting Antago-3/sucro8e fatty add ester (1/25) composition for permuoosal administration was dissolved in 2 mL of 
distilled water to make an aqueous preparation of the composition for permuoosal administration. 

^ 5 (Example 4) 

[0032] After thoroughly mixing 1 mL of a 0.04% Antago-3 aqueous solution and 1 mL of a 0.2% sucrose fatty acid 
ester (stearic acid ester) aqueous solution and lyophilizing the mixture, the resulting Antago-3/suaose fatty acid ester 
(1/5) composition for permuoosal administration was dissolved in 2 mL of distilled water to make cm aqueous prepara- 
10 tion of the composition for permucosal administration. 

(Examples) 

[0033] After thorou^ly mixing 1 mL of a 0.02% Antago-3 aqueous solution and 1 mL of a 1 .0% sucrose fatty acid 
IS ester (stearic acid ester) aqueous solution and lyophilizing the mixture, the resulting Antago-a^ucrose fatty acid ester 
(1/50) composition for permucosal administration was dissolved in 2 mL of distilled water to make an aqueous prepa- 
ration of the composition for permucosal administration. 

(Example 6) 

20 

[0034] The same treatment was carried out except that the sucrose fatty acid ester (stearic add ester) of Example 1 
was replaced with another sucrose fatty acid ester (suaose lauric add ester), and the resulting Antago-3/sucrose fatty 
add ester (1/6.25) composition fbr permuoosal administration was dissolved in 2 mL of distilled water to make an aque- 
ous preparation of the composition for permucosal admlnistratioa 

25 

(Example?) 

[0035] The Antago-3/sucrose fatty add ester (1/6.25) composition fbr permucosal administration of Exanrple 1 was 
dissolved in an aqueous solution prepared by adding distilled water to a mixed solution of 1 mL of a 5.0% nicotinamide 
30 solution arxi 0.2 mL of a 0.2% BZCL solution to a volume of 2 mL, to make an aqueous preparation of the composition 
for permucosal administration. 

(Examples) 

35 [0036] The /^ntago-3/sucrose fatty add ester (1/6.25) composition for permucosal administration of Example 1 was 
dissolved in an aqueous solution prepared by adding distilled water to a mixed solution of 1 mL of a 10.0% sorbitol 
aqueous solution and 0.2 mL of a 0.2% BZCL solution to a volume of 2 mL, to make an aqueous preparation of the com- 
position fbr pemnuoosal administration. 

40 (Examples) 

[0037] Tlie Antago-3/sucrose fatty add ester (1/6.25) composition for permuoosal administration of Example 1 was 
dissolved in an aqueous solution prepared by adding distilled water to a mixed solution of 1 mL of a 5.0% glycerin aque- 
ous solution and 0.2 mL of a 0.2% BZCL solution to a volume of 2 mL, to make an aqueous preparation of the oompo- 
45 sition for permucosal administratkin. 

(Example 10) 

[0038] Distilled water was added to 1 mL of a 0.8% Antago-3 aqueous solution, 1 mL of a 5% sucrose fatty add ester 
so (stearic acid ester) aqueous solution. 2 mLof a 12.5% glycerin aqueous solution, 1 mLof a0.1%methylparaben'0.2% 
propylparaben mixed aqueous solution, 3 mL of a 10% HPC aqueous solution and 1 mL of a 0.2% BZCL aqueous solu- 
tion to a volume of 10 mL to make an aqueous preparation of an Antago-3/Bucrose feitty add ester (1/6.25) composition 
for permucosal administration. 

55 (Examplell) 

[0039] Distilled water was added to 1 mL of a 0.8% Antago-3 aqueoim solution, 1 mL of a 5% sucrose fatty acid ester 
(stearic add ester) aqueous solutton, 2 mL of a 1 2.5% glycerin aqueous solution, 1 mL of a 5% t>enzyl alcohol aqueous 
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solution, 3 mL of a 10% HPC aqueous solution and 1 mL of a 0.2% BZCL aqueous solution to a volume of 10 mL to 
' make an aqueous preparation of a composition for permuoosal administration. 

(Example 12) 

[0040] After adding 10 mL of a 1 .0% sucrose fatty acid ester (stearic acid ester) solution. 9.2 g of 2% Hibis Waco 1 05 
(trade name: vyfeiko Junyaku) as a gel t>ase and a 1 mol/L sodium hydroxide aqueous solution (0.8 g) to Antago-3 (16.0 
mg). the total was brought to 20 g with distilled water and tiioroughly mixed to make a gel preparation of an Antago- 
a^ucrose fatty add ester (1/6.25) composition for permucosal administration. 

10 

(Example 13) 

[0041] Distilled water was added to 1 mL of a 5.0% Antago-3 aqueous solution, 5 mL of a 1 .0% sucrose fatty acid 
ester (stearic acid ester) aqueous solution, 2 mL of a 12.5% glycerin aqueous solution and 2 mL of a 0.4% BZCL aque- 
15 ous solution to a volume of 10 mL to make an aqueous preparation of an Antago-3/sucrose fatty acki ester (1/1) com- 
position for permucosal administration. 

(Example 14) 

20 [0042] Distilled water was added to 1 mL of a 0.8% Antago-3 cKiueous solution. 5 mL of a 1 .0% sucrose fatty acid 
ester (stearic acid ester) aqueous solution, 2 mL of a 12.5% glycerin aqueous solution and 2 mL of a 0.4% BZCL aque- 
ous solution to a volume of 10 mL to make an aqueous preparation of an Antago-3/sucrose fatty add ester (1/6.25) 
composition for permuoosal administFation. 

25 (Example 15) 

[0043] Distilled water was added to 1 mL of a 0.8% Antago-3 aqueous solution. 5 mL of a 1 .0% sucrose faXty acid 
ester (stearic acid ester) aqueous solution. 2 mL of a 12.5% glycerin aqueous solution and 1 mL of a 0.4% BZCL aque- 
ous solution to a volume of 10 mL to make an aqueous preparation of an Antago-3/sucro8e fatty add ester (1/6.25) 
30 composition for permucosal administration. 

(Example 16) 

[0044] An aqueous preparation of a composition for permucosal administration was made by the same procedure in 
35 Example 15 except that the 0.4% BZCL aqueous solution was replaced with a 0.2% BZCL aqueous solution. 

(Example 17) 

[0045] Distilled water was added to 1 mL of a 5.0% Antago-3 aqueous solution. 2 mL of a 2.0% sucrose fatty acid 
40 ester (stearic acid ester) aqueous sdution. 2 mL of a 1 2.5% glycerin aqueous solution and 1 mL of a 0.2% BZCL aque- 
ous sdution to a volume of 10 mL to make an aqueous preparation of an /^go-3/suaose totty add ester (1/0.8) com- 
position for penmicosal administration. 

( Example 18) (Preparation 1 for monkey) 

45 

[0046] Distilled water was added to 50 mg of Antago-3, 4 mL of a 2.5% sucrose fatty add ester (stearic add ester) 
aqueous solution, 2 mL of a 6.4% BZCL aqueous solution and 2 mL of a 12.5% glycerin aqueous solution to a volume 
of 20 mL to make an aqueous preparation of an Antago-3/sucrose fatty acki ester (1/2) composition for permucosal 
administration. 

50 

( Example 19) (Proration 2 for monkey) 

[0047] An aqueous preparation of an Antago-3/8uaose fcitty acid ester (1/1) composition for permucosal administra- 
tion was made by the same procedure in Example 1 8 except that 2 mL of ttie 2.5% sucrose feftty add ester (stearic ackl 
55 ester) aqueous sdution was used. 
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< Exampie 20 ) (Preparation 3 for monkey) 

[0048] An aqueous preparation of an Antago-3/^ucrose fatty acid ester (1/0.4) composition for permucosal adminis- 
tration was made by the same procedure in Exanple 1 8 except that 0.8 mL of the 2.5% sucrose fatty add ester (stearic 
5 acid ester) aqueous solution was used. 

( Example 21 > (Preparation 4 for monkey) 

[0049] An aqueous preparation of an Antago*3/iBucrose fatty acid ester (1/0.5) composition for permucosal adminis- 
10 tration was made by tiie same procedure in Example 1 8 except that 1 00 mg of Antago-3 was used and 2 mL of the 2.5% 
sucrose fatty acid ester (stearic ackJ ester) aqueous solution was used. 

< Example 22 ) (Preparation 5 for montey) 

IS [0050] An aqueous preparation of an Anlago-3/i5ucrose fatty add ester (1/D.25) composition for permucosal adminis- 
tration was made by tiie sane procedure in Example 18 except that 200 mg of Antago-3 was used and 2 mL of ttie 2.5% 
sucrose fatty acid ester (stearic add ester) aqueous solution was used. 

(Exampie 23) 

20 

[0051] A 10 mg portion of an Antago-3/sucrose fatty add ester (1/1) lyophilized composition for permucosal adminis- 
tration produced according to Comparative Example 21 was thoroughly mixed witti 290 mg of lactose. A hard capsule 
(#4) was filled witii 30 mg of the mixture to make a powder preparatfon of the composition for pernnucosal administra- 
tion. 

25 

( Example 24> 

[0052] A powder preparation of a composition for permucosal administration was made according to tiie same pro- 
cedure as Example 23, except ttiat the lactose was replaced witti crystalline cellulose. 

30 

< Example 25> 

[0053] After adding 10 mL of a 1.0% suaose fatty add ester (palmitic ackf ester) solution. 9.2 g of 2% Hibis Waco 
105 (trade name: Wako Junyaku) as a gel base and a 1 mol/L sodium hydroxide aqueous solution (0.8 g) to Antago-3 
ss (16.0 mg). the total was brought to 20 g with distilled water and thoroughly mixed to make a gel preparation of an 
Antago-a/sucrose fetty add ester (1/6.25) composition fbr permucosal administration. 

( Example 26> 

40 [0054] A gel preparation of an Antago-3/sucrose fatty add ester (1/6.25) composition was made by the same proce- 
dure as Exampie 25. except that tiie sucrose fatty add ester (palmitic acid ester) was replaced witti anoflier sucrose 
fatty add ester (myristic add ester). 

[Uterine nwtility response rate] 

45 

(Mettiod) 

[0055] Estrus was induced in female rats (8 weeks okj) witii estradiol prior to tiie experiment Witii each rat under 
urethane anesthesia, a cattieter was inserted into tiie uterine horn. arxJ after injection of physrotogfoal saline it was con- 

50 nected to a low-pressure transducer. A distortion measurement amplifier was used to record a rectigraph of uterine 
motility. After continuous intravenous infusion of oxytocin (50 mU/kgAnin) through tiie femoral vein and confirmation of 
a stabilized contraction waveform, the test sample was pemasally administered (100 ^L/kg). The suppressing effect on 
uterine motility by Antago-3 was expressed by tiie response rate, where 100% was defined as tiie multiplier of the aver- 
age contraction frequency and amplitude in 1 0 minutes for the contra^on waveform wHh oxytodn alone prior to admin- 

55 istration of ttie sanple. A response rate on uterine motility doser to 0% indicates that a stronger effect of /\ntago-3 was 
exhibited. 
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(Results) 

[0056] The response rates on uterine motility with pernasal administration of Antago-3 aqueous solutions and aque- 
ous solutions of the compositions of the invention are shown in Table 1. with intravenous administration of Antago-3 
used as a control. 



Table 1 



Response rates on uterine nfK)tility with pernasal administration 


Sample 


Dosage (Mg/Kg) 


Response rate (%) Time (hr) 








0.5 


1.0 


1.5 


2.0 


Comparative Example 


1 2 


10 400 


30 80 


525 


-20 


- (intFavenoua injection) 20 




2 


400 


80 


25 


20 


20 




3 


200 


90 


70 


60 


50 




4 


40 


100 


100 


100 


100 




5 


80 


100 


100 


100 


100 




6 


80 


100 


100 


- 


100 




7 


80 


100 


100 


- 


100 




8 


80 


90 


50 


- 


40 




9 


80 


100 


100 


100 


100 




10 


80 


100 


100 


100 


100 




11 


80 


100 


100 


100 


100 




12 


80 


0 


0 


0 


10 




13 


40 


30 


20 


15 


10 




14 


80 


100 


100 


80 


40 




15 


80 


80 


80 


80 


80 




16 


80 


100 


90 


80 


75 


Exanple 


1 


80 


0 


0 


0 


0 




2 


40 


5 


0 


0 


0 




3 


20 


10 


5 


5 


5 




4 


20 


30 


10 


10 


10 




5 


10 


30 


15 


10 


5 



[0057] With intravenous administration of the Antago-3 aqueous solution, uterine motility was inhOsited with a dosage 
of 10 ixg/kg. With pernasal administration of the Antago-3 aqueous solution, a dosage of at least 400 ^g/kg was 
required to obtain the same drug effect as the intravenous administration. 

[0058] The sucrose fotty acid esters had a notable effect of enhanced Antago-3 absorption, with the aqueous solu- 
tions of the composition of the invention exhibiting activity roughly equivalent to that observed with intravenous admin- 
istration. 

[0059] No absorption enhancing effect was exhibited and uterine motility could not be inhibited when polyoxyethylene 
polyoxypropylene ether, lecithin, sodium caprylate, sodium caprate. aprotinin, bacitracin, sodium ethylenediamine 
tetraacetate, p-cyclodextrin, sodium salicylate or disodium glycynrhizinate was added to Antago-3 as an at>sorption 
enhancer. When sodium deoxychoiate was added, an absorption enhancing effect equivalent to that of the composition 
of the invention was exhibited. 
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[Absorption enhancement by blood concentration AUC method] 

(Method) 

5 (1) Pemasal administration 

[0060] A 100 liUkg dose of the test sample was administered into both nasal cavities of awake 9-week-old female 
rats on a 1 6-hour fast, and 0.2 mL of blood was taken from the cervical vein at 15 minutes, 30 minutes, 1 hour. 2 hours 
and 4 hours after administration. The blood was transferred to an opaque blood collecting tube, and an inhibitor (a solu- 
10 tion prepared by dissolving 1 00,000 Kl U of aprotinin (product of Wako Junyaku) and 4 mg of bestatin (product of Sigma 
Co.) in 5 mL of distilled water at the time of use) in an amount of 1/20 the anrK)unt of bkxxi was silently added along the 
wall of the collecting tube, after which the blood was heki in ice water and within 1.5 hours was centrifuged (4''C. 
leoOxg. 15 minutes) to obtain the blood plasma which was stored at -80*'C until measuremertt The Antago-3 in the 
plasma was measured by radioimmunoassay (RIA). 

IS 

(2) Perrectal administration 

[0061] The anus was held open with tweezers and the test sample was injected at 100 ^LTkg in solution form or 100 
lig/kg in gel form using an injection tube or a pipette, after which the anus was closed off with an adhesive to prevent 

20 leakage of the test sample. Blood was taken and measured in the same manner as for the pernasal administration. 
[0062] The blood concentration area under the curve (AUC) was determined by the trapezoid method, and the 
absorption enhancement was expressed as the ratio to the AUC for the sample of < Comparative Example 2 ) in which 
no absorption enhancer was added. The test sample wherein 80 ^g/kg of Antago-3 was administered was evaluated 
based on the value of 5 times the calculated AUC value for comparison with Comparative Example 2 (400 |ig/kg admin- 

2S istration): 

(Results) 

[0063] The results are shown in Tables 2 and 3. 

30 



Table 2 





Blood concentratk>n, AUC and absorption enhancement (pemasaJ administration) 


35 


Sample 


Blood concentration (ng/imL) Time (hr) 


AuCo-Mlhr 

(ng«hr/mL) 


Absorption 
enhancement 






0.25 


0.5 


1.0 


2.0 


4.0 








Comparative Exam- 


2 


3 


2 


2 


2 


1 


7 


1 


40 


ple 


17 


1 


0 


0 


0 


0 










18 


7 


3 


0 


0 


0 


3 


2 






19 


1 


0 


0 


0 


0 






45 


Exanrple 


20 
1 


1 

60 


0 
30 


0 
15 


0 
5 


0 


46 


33 






6 


55 


25 


15 


3 




38 


27 






7 


65 


35 


17 


5 




51 


36 


SO 




8 


55 


25 


15 


3 




38 


27 






9 


60 


35 


15 


3 




44 


31 






10 


50 


20 


10 


3 




31 


22 


SS 




11 


55 


30 


15 


5 




45 


32 
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Table 3 



Blood concentration, AUG and absorption enhancement (perrectal adnrtinistration) 


Sample 


Blood concentration (ng/mL) Time (hr) 


AUCo_^hr 

(ng*hr/mL) 


Absorption 
enhancement 




0.25 


0.5 


1.0 


2.0 


4.0 






Conrparative Exam- 
ple 


2 


22 


15 


9 


5 


2 


27 


1 


Example 


1 


35 


27 


15 


10 


1 


46 


9 




12 


42 


27 


13 


5 


1 


39 


7 



[0064] The absorption enhancements of the aqueous preparations and gel preparations of compositions according 
to the invention were 22-fold to 36-1bld with pernasal administration and 7-fbld to 9-fbld with perrectal administration, 
compared to those with no addition of an absorption enhancer. 

[Stability of solution preparations] 

(Method) 

[0065] Each of the solution preparations (Examples 13-17) made from a composition of the invention was placed in 
a transparent stoppered glass test tube, and stored at S'^C. Appearance were evaluated by visually observing the solu- 
tion state at 1000 lux under a white fluorescent lamp. 

(Results) 

[0066] The preparations in which benzyl alcohol (Conrparative Example 21 ) and methylparaben/propylparaben {Com- 
parative Exanple 22) were added as preservatives, the preparation in which no preservative was added (Comparative 
Example 23) and the preparation with low addition of BZCL (Comparative Example 24) exhibited clouding after 3 days 
of storage, due to precipitation of the sucrose ftitty acid esters. However, the preparations of Examples 13-17, in which 
at least 0.04 part by weight of BZCL was added to one part by weight of the sucrose fetty add ester, maintained a color- 
less, transparent state. 

[Nasal mucosa irritation] 

(Method) 

[0067] Eight-week-old female rats were used, with five per group. The rats were administered 1 00 \i\JkQ of tiie test 
sample into the nasal cavities once a day, for 7 continuous days. On the 8th day the nasal cavities were extracted, and 
after dividing them into 3 parts from the nasal cavity opening to tiie deep end of tiie nasal cavity, ttiey were fixed with 
formalin to prepare specimens. After 10-14 days of fixing, a histopathdogical examination was made of the state of tiie 
nruicosa, exudation and any bleeding. 

[0068] MikJ irritation was judged when abnormalities were found in the nasal mucosa at sections near tiie nasal cavity- 
opening, and moderate to severe inritation was judged when the sections where abnormalities were found were further 
to ttie deep end. Moderate or greater inritation was also judged when degeneration, ablation, exudation or bleeding was 
found on the nasal mucosa epithelium at sections near the nasal cavity opening. 

[0069] As controls there were used physiological saline and commerdally available desmopressin (Kyowa Hakko 
Kbgyo. KK.). 

(Results) 

[0070] The results are shown in Table 4. 
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Table 4 



Nasal cavity muoosa irritation 







Normal 


Mild 


Moderate 


Severe 


Physiological saline 




3 


2 


0 


0 


Desmopressin 




5 


0 


0 


0 


Comparative Example 


13 


1 


2 


2 


0 




21 


4 


1 


0 


0 


Example 


1 


5 


0 


0 


0 




2 


5 


0 


0 


0 




4 


5 


0 


0 


0 




15 


4 


1 


0 


0 



20 [0071] In the [Comparative Example 13] group there were observed exudation in the nasal mucosa and beaker cell 
proliferation in the respiratory epithelium, and tho-efore nfKxierate irritation was determined. 

[0072] Beaker cell proliferation was found in the respiratory epithelium of one rat in each of the [Comparative Example 
21] and [Example 15] groups, but it was milder than in the [physiological saline] group used as a control. 
[0073] No irritation was found in the [Example 1] group. [Example 21 group, [Example 4] groip or [desmopressin] 
25 group. 

[0074] No dead animals were found in any of the groups, nor were any abnormal symptoms found. 
[Monkey absorption tesQ 

30 [0075] A female monkey with a body weight of 3 kg was strapped to a monkey chair without anesthesia and in a state 
of rest, and the head was held so that the external naris was directed straight downward. A fixed-dose atomizing spray 
apparatus (spray volume: 50 liL^HifQ filled with the test solution was then heki vertically upward, and after stabilizing 
the spray condition by test spraying 4 or 5 times, tiie tip (about 1 cm) was inserted into the right nasal cavity and sprayed 
once for 50 ^L After spraying, the external naris was pointed fbnward and the external naris which had received the 

35 agent was closed witii a finger and held for about 10 seconds in order to prevent run-off of the administered test solu- 
tion, after which the left nasal cavity was sprayed in the same manner. The animal had been fasting from the evening 
of the day prior to administration, and it was fed after completion of the blood sanpling during ttie 24 hours after admin- 
istration. 

[0076] For blood sampling, 0.3 mL of blood was taken from the femoral vein or anterior humeroradial lateral cutaneous 
40 vein at 5, 1 5 and 30 minutes, and 1 and 2 hours (total of 5 times) after administration for preparations 1,3,4 and 5. and 
at 5. 15 and 30 minutes, and 1, 2, 4. 8 and 24 hours (total of 8 times) after administration fbr preparation 2. 
[0077] The sanpled blood was processed in the same manner as for the pernasal administration to obtain blood 
plasma which was stored at SO'^C until measurement. 

45 [Measurement of blood concentration] 

[0078] In an Isoiute CI 8 cartridge (manufactured by Unif lex Co.) tiiere were added 0.2 mL - 0.05 mL of blood plasma, 
0.1 mL of an internal standard solution (70% methanol solution containing 0.04 ppm reserpine) and 0.5 mL of a 0.1 M 
phosphate buffer solution (pH 7.0) to adsorb tiie contaminants in the plasma, and the Antago-3 was eluted out with 2 
so mL of 1% acetic acid-containing methanol. The eluate was distilled under reduced pressure, and 0.2 mL of a metha- 
nols .0% acetk: add mixture (7:3) was added to and dissolved in tiie residue to prepare a test solution. Separately, a 
bulk agent Ibr quantitation was treated in the same manner and used as a standard solution. The test solution and the 
standard solution were subjected to liquid chromatography to determine the blood concentration. 

55 
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Tables 



Blood concentrations 




Blood concentration (ng/mL) 




5min 


ISmin 


30 min 


1 hour 


2 hours 


Example 18 


112 


372 


346 


456 


368 




±23 


±105 


±60 


±52 


±78 


Example 19 


286 


491 


419 


313 


407 




±111 


±193 


±105 


±66 


±107 


Example 20 


74 


102 


160 


96 


130 




±23 


±105 


±80 


±52 


±78 


Example 21 


385 


1161 


2087 


2252 


2424 




±152 


±245 


±651 


±592 


±692 


Example 22 


828 


2118 


4201 


2903 


2851 




±345 


±992 


±2039 


±1128 


±1446 


Note: mean value dS.E. {n^A) 



[0079] The aqueous preparations of compositions according to the invention exhibited average blood concentrations 
that increased as the sucrose fatty add ester concentration was higher, from 0.1% (Example 20) to 0.25% (Example 
19) to 0.5% (Example 18). with a constant bulk agent concentration, and therefore the absorption enhancing effect 
depended on the concentration of the sucrose fatty add ester. For E»mple 19, the bioavailability was 33% as deter- 
mined by the AUC obtained from the blood concentrations for 24 hours after administration. 

[0080] The blood concentrations increased as the bulk agent concentration was higher, from 0.25% (Example 19) to 

0. 5% (Example 21) to 1.0% (Example 22), with a constant sucrose fatty acid ester concentration. 

Industrial Applicability 

[0081] As explained above, a composition for permucosal administration according to the present invention is char- 
acterized by containing the physiologically active peptide Antago-3 or a physiologically acceptable salt tiiereof. and a 
sucrose fatfy acid ester, and it has the high permucosal absorption of Antago-3 without initation, rendering it useful as 
a long-term stable preparation. 

Claims 

1 . A composition for permucosal administration characterized by containing the following compound I: 

12 3456789 
(S)Pinp-D-Trp-Ile-Gln-'Asn-Pen-Pro-Arg-Gly-NH2 

(Compound I) 

S S 




Pmp: p.p-(3-thiapentamethylene)-p-mercaptopropionic add 
D-Trp: D-tryptophan 
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Pen: L-penidllamine 
He: L-isoleucine Gin: L-glutanrnne 
Asa: L-asparagine Pro: L-proline 
Arg: L-arginine 

or a physiologically acceptable salt thereof, and a sucrose fatty acid ester. 

2. A composition for pernnucosal administration according to Claim 1 , which contains the sucrose fatty acid ester in a 
proportion of 0.25-50 parts by weight to one part by weight of compound 1 or its physiologically acceptable salt. 

3. A composition for per mucosal administration according to Claim 1 or Claim 2. wherein the sucrose fatty acid ester 
is a sucrose stearic add ester, sucrose palmitic acid ester, sucrose myristic add ester, sucrose lauric acid ester or 
a mixture of two or more thereof. 

IS 4. A permucosal preparation characterized by containing the following compound I: 

12 3456789 
(S) Pmp-D-Trp-Ile-Gln-Asn-Pen-Pro-Arg-Gly-NHj 

(Compound I) 
S S 

25 

Pnrp: p,p-(3-thiapentametiiylene)-p-mercaptopropionic acid 
D-Trp: D-tryptophan 
30 Pen: L-penidllamine 

lie: L-isoleudne GOn: L-glutamine 
Asn: L-asparagine Pro: L-proline 
Arg: L-arginine 

35 or a physiologically acceptable salt thereof, a sucrose fatty add ester, and benzalkonium chloride. 

5. A pernucosal preparation according to Claim 4. characterized by containing the suaose fatty acid ester in a pro- 
portion of 0.25-50 peuls by weight to one part by weight of compound I or its physiologically acceptable salt. 

4(7 6. A permucosal preparation according to Claim 5, characterized by containing the benzalkonium chloride in a pro- 
portion of 0.03-0.5 part by weight to one part by weight of the sucrose fatty add ester. 
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